Control of apoptosis signaling by Apo2 ligand.
Apo2 ligand (Apo2L, also called TRAIL) is a member of the tumor necrosis factor (TNF) cytokine family. The closest homolog of Apo2L is CD95 (Fas/Apo1) ligand, to which it has 24% amino acid sequence identity. Similar to CD95L, Apo2L activates rapid apoptosis in many types of cancer cells; however, whereas CD95L mRNA expression is restricted mainly to activated T cells, natural killer cells, and immune-privileged sites, Apo2L mRNA occurs in a wide variety of tissues. Most normal cells appear to be resistant to Apo2L's cytotoxic action, suggesting the existence of mechanisms that can protect against apoptosis induction by Apo2L. The first receptor described for Apo2L, called death receptor 4 (DR4), contains a cytoplasmic "death domain"; DR4 transmits the apoptosis signal carried by Apo2L. We have identified three additional receptors that bind to Apo2L. One receptor, called DR5, contains a cytoplasmic death domain and signals apoptosis much like DR4. The DR4 and DR5 mRNAs are expressed in many normal tissues and tumor cell lines. The second receptor, designated decoy receptor 1 (DcR1), is a phospholipid-anchored cell-surface protein that lacks a cytoplasmic tail. The third receptor, called DcR2, is structurally similar to DR4 and DR5 but has a truncated cytoplasmic death domain and does not transmit a death signal. The mRNAs for DcR1 and DcR2 are expressed in multiple normal tissues but in few tumor cell lines. Transfection experiments indicate that DcR1 and DcR2 act as decoys that prevent Apo2L from inducing apoptosis through DR4 and DR5. These decoy receptors thus represent a novel mechanism for regulating sensitivity to a pro-apoptotic cytokine directly at the cell's surface. The preferential expression of these inhibitory receptors in normal tissues suggests that Apo2L may be useful as an anticancer agent that induces apoptosis in cancer cells while sparing normal cells.